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1 (Amended) A bipolar junction transistor, comprising: 

an intrinsic collector region 13 of first conductivity type in a semiconductor 

substrate 10; ■ „o 

a trench in said substrate, adjacent said intrinsic collector region 13, 
5 a base electrode 79 of second conductivity type in the semiconductor 

substrate, said base electrode comprising a trench-based electrode portion that 
extends in said trench and a lateral base electrode extension 79b that extends 

outside said trench; ■ „ A 

an extrinsic base region 81 of second conductivity type that is self-aligned 
1 o and electrically connected to said lateral base electrode extension 79b and 

forms a P-N rectifying junction with said intrinsic collector region 13, 

an intrinsic base region 83 of second conductivity type that is self-aligned 
to said lateral base electrode extension 79b, has a lower second conductivity 
type doping concentration therein relative to said extrinsic base region 81 and 
1 5 forms a P-N rectifying junction with said intrinsic collector region 1 3; 

a trench insulating layer 77 that lines a bottom and sidewalls of said 
trench and prevents direct electrical contact between the trench-based electrode 
portion of said base electrode 79 and said extrinsic base region 81; and 

an emitter region 89 of first conductivity type that forms a P-N rectifying 
20 junction with said intrinsic base region 83. 

Claim 28 also recites many features that are not disclosed or suggested 
by the cited prior art references. For example, Claim 28 recites many selfc 
aligned features of the claimed transistor that are not disclosed or suggested by 
the cited prior art. In particular, none of the cited prior art references disclose or 
suggest an "extrinsic base region that ... is self-aligned to a portion of the 
polysilicon base electrode that extends into the lateral recess." Thus, it cannot 
be reasonably maintained that Kanamori and Lee et al. disclose or suggest the 

subject matter of Claim 28. 

Based on these amendments and remarks, Applicant respectfully submits 
that the present application is in condition for allowance. Attached hereto is a 
marked-up version of the changes made to the specification and claims by the 
current amendment. The attached pages are captioned "Version with 
Markings to Show Changes Made 
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Version with Markings to Show Changes M ade 

In the Claims : 

The claims have been amended as follows: 

1 . (Amended) A bipolar junction transistor, comprising: 
an intrinsic collector region of first conductivity type in a semiconductor 
substrate; 

a trench in said substrate, adjacent said intrinsic collector region; 

a base electrode of second conductivity type in the semiconductor 
substrate, said base electrode comprising a trench-base d electrode portion that 
extends in said trench and a lateral base electro d e extensi o n that extends 

outside said trench ; 

a n extrinsic base region of second conductivity type that is self-aligned 
and electrically connected to said lateral base electrode extension and forms a 
P-N rectifying junction with said intrinsic collector region; 

an intrinsic base region of second condu ctivity type that is self-aligned to 
said lateral base electrode extension, has a lo wer second conductivity type 
doping concentration therein relative to said extrinsic bas e re g ion and forms a P- 
N rectifying junction with said intrinsic c ollector region; 

a trench insulating layer that lines a bottom and sidewalls of said trench 
and prevents direct electrical contact between the trench-ba se d electrode portion 
of said base electrode and said extrinsic base region; and 

an emitter region of first conductivity type that forms a P-N rectifying 
junction with said intrinsic base region. 



Please cancel Claims 2-4. 
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5. (Amended) The transistor of Claim L [2, wherein said base electrode 
includes a base electrode extension that extends along a surface of said 
substrate; and] wherein said emitter region is self-aligned to a sidewall of the 
Lateral base electrode extension. 

6. (Amended) The transistor of Claim 1 [4], wherein said trench is ring- 
shaped, and wherein said extrinsic base region is ring-shaped. 

7 (Amended) The transistor of Claim 5, further comprising: 

an electrically insulating sidewall spacer on the sidewall of the lateral base 

electrode extension; and 

an emitter electrode of first conductivity type on the surface of said 
substrate and on said electrically insulating sidewall spacer. 
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27. (Amended) A bipolar junction transistor, comprising: 
an electrically insulating layer on a surface of a semiconductor substrate 
having an intrinsic collector region of first conductivity type therein, said 
electrically insulating layer comprising a composite of a first electrically insulating 
material layer and a second electrically insulating material layer on the first 
electrically insulating material layer and having a lateral recess therein that 
extends along an undersurface of the second electrically insulating material 
layer; 

a trench that extends into the surface of the semiconductor substrate and 
into the intrinsic collector region and is self-aligned to an opening in said 
electrically insulating layer; 

a base electrode of second conductivity type having a first portion that 
extends in said trench and a second portion that extends into the lateral recess 
within said electrically insulating layer; 

a base region of second conductivity type that is self-aligned and 
electrically connected to [a] the second portion of said base electrode extending 
into the lateral recess and forms a P-N rectifying junction with said intrinsic 
collector region; 

a trench insulating layer that lines a bottom and sidewa lls of said trench 
and extends between the first portion of said base electrode and said base 
region so that a direct electrical connection between the first portion of said ba se 
electrode and said base region is blocked ; and 

an emitter region of first conductivity type that forms a P-N rectifying 
junction with said base region. 
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28. (Twice Amended) A bipolar junction transistor, comprising: 

a semiconductor substrate having an intrinsic collector region of first 
conductivity type therein that extends to a surface thereof; 

an electrically insulating layer on the surface of a semiconductor 
5 substrate, said electrically insulating layer having an opening therein and a 

lateral recess extending from the opening; 

a trench that extends into the surface semiconductor substrate and the 
intrinsic collector region and is self-aligned to the opening in said electrically 
insulating layer; 

10 a polysilicon base electrode of second conductivity type in the lateral 

recess and in the trench; 

an extrinsic base region of second conductivity type that extends into and 
forms a P-N junction with the intrinsic collector region and is self-aligned to a 
portion of the polysilicon base electrode that extends into the lateral recess; 

15 an intrinsic base region of second conductivity type that forms a n on- 

rectifving junction with said extrinsic base region and a P-N rectifying junction 
with the intrinsic collector region, said intrinsic base region having a low er doping 
concentration therein relative to said extrin sic base region; and 

an emitter region of first conductivity type that extends in the intrinsic 

20 collector region. 



* * * END * 



